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DEpARTMENT OF HEALTH t RUMAN SERW%S 
. .., 

Publk Heafth Service 

Food and DNg Pdmktra ton 
Ruchifle, ho 20867 

NDA 21-372 

HeIsinnHealtbcan S-A. 
c/o August Consulting 
Atimtion;Craig~Ph~D. 
515 Capital ofTexas Highway, Suite 150 
Austin, TX 78746 

Dear Dr bshnmm: 

Please refer to your ntw drug application @DA) dated September 26,2002, mceived 
September 27,2062, subtniw md= SCC&II 505(b) of the Federal Food, Drug, and Cosmetic Act 
Aloxi’i @alonos&mr~ hydnxblatide injection). 

We acknowledge tefcipt of your submissions dated CktoInx I 1 and November 2 I, 2002 and 
Januq 24. April 9, April % , May 15, June 6, Juue 9, June 13, June 16, June 18, June 20, June 25, 
Jidy I, July 17, and Jtdy22,2003. 

This new dmg application protides for the USC of Akim (palonosetron hydrochloride injection) for: 
1) th prevention of amk nausea and vomiting Bssociated with initial &repeat cuurses of 

modmely a&l highly emetogulic oaaow chemotherapy, aIKl 
2) the pvcnthn of delayui nausea md vomiting assaW with initial and repeat me9 of 

modemtdy emeto@c cancer chemotherapy. 

We completed our review of this application, as amended lt is approved, &Wve on the dare of 
let&, fir use RS -mended in the agreed-upon label-& text. 

Please note that, based OR the prbn& stability dara submitted, 
period for I% p;roduct Wha additional stability data are avail 
paled may be quested by slrhmission of a @or approti 

The &al p&cd labeling (FPL) must be identical to the cochmci labeling (text forthe 
and submitted labeling (carton label submitted kme 25,2003 and immediate container 
July 1,2003). Market& the pmduct with FPL that is not identical to the approved h&t-&g text 
render the product mkbranded and an unapproved new drug. 

Please submit en deotronic version of the FPL acc~xding to the guidance for industry titled Pr 
Xegulatoty Submissions in Electronic Fornor - NDA. Alternatively, you may s&m& 20 paper 
of the FPL as soon as it is available but 110 more than 30 days &er it is @x&d. lndjvidua~y 
of the copies on heavy-weight psper or similar mat&al. F  
s&&sionvrpL for approved NDA 21372.” Approval 
b&m the labeling is used. 
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FD.&g.P&a&ic Ruie [at 22 ct% 314.55121 m 601.273 =‘a6 challenged in Couit on October 17, 
2o(n, tTie court culed Qar EM did not have the au&xiv to i~suc rhe Pediatric Ru2e and has barred 
FDA fmm enfotcing iI. Althou&h the govenvnent decided not to pursue an appe8i in the couxts, ir njill ’ 
w& with Congress in aa &It to eDBct legidtztion requiring phanllaceuti~ mannfacturcrs ID conduct 
qpropriate pediatric cliniml Mds. In ad&ion, third party iatelveness have de&ied to appeal the 
murt’5 decision striking down the rule. Therefan, we encouqe )rou to submit a pediatir: plau that 
desaibes developmekt Of your product in the pediatic popularion wh&e ir nl8y be US& Please be 
awm t.bat whether or not this pediatric play and suwuent submission of p&attic da& will be 
required depends upon p”sage of legislation or the succe~ afthethirdpartyappd hanyevccit,s+e 

hope you will decide to submit a pediatric plan aud conduct the gppropriste p&ark studies to provide 
iEopa&mt information on the safe and effective use of this drq in the relevant pediatic populations; 

The pdatric cxchsivi~prn~~ma of FDAMG as mauthotid by the Best Pharmacautic& for 
Children Act are not affected by the cxxrt’s n&g. Pediatric stxaies conducted nuder the terms of 
geetim $05A of&c F&ml Food, Dmg, and Casmetic Act may msuit ia ad&tiox& ma&tiug 
exclusivity for certain products- You shoutd xafar to the Guidzmcc for fndusbry on C&@&g for 
Pediatric Exclusivity (available on our web site aI ~~~.B&govkx%@diatlic) fa details. We 
acknowledgt your 3u.u~ 26,2003 “proposed Pediatric Study Request” submitted u&x ItD 39,797. 
We are retietig your submissioa and will respond to your proposal in a separate k&r. FDA 
@?URidy does Mt COIlSiCk StudiCS Submitted to az1 mA before ifiSUiUCe Of 8 Wr#kn &X$X$t as 
mspcmsive to the Writtea Request. Applicants should obtain a Wan Request ‘before submit&g 
pediatric shrdies to an NDA. 

In addition, .submit three copies afthe introductory promotional mate&z that you msc TV use for 
this product. Submit all p~$ed maaen’ds in dd or mock-up form, pot fi& pint. Send one cob to 
&is division and two copies of both the promotional makkals rmd the package Kant directly b, 

Division ofhg Marketing, Advtxtishg, and Communications, HID42 
Food and Drug Admtitration 
5600 Fishers Line 
RockviUe, MD 20857 

Piease submit one market pacbge of tht drug pmdua wheu it is avaikble. 

We have not cornpletcd va?&tion of the regulatory me&ds, However, we expect your cominued 
cooperation to resolve any problem5 that may be identified. 

We~youthatybllmU6ta>~iy~witb.reportingnwiuin l fbranappmedMIA(21~ 
314.80 and314.81). In addition, we request thatycru i&ate a Sdayreport [21 CFR 3~0.8O(c)J for 
each of the following: 

l AI1 .spnt6ncous report6 of consIipation requiring hospitalization or emergency room visit 
. A11 spontsmeous reporzs of possible eomplkations of cxmstipation such as obsaocticm, 

pezfixation, intestinal ulceration, toxic megacolon, iku5, or impactfon rcaulhg in 
bospimlizatkm or emcrgcncy room visit 

6 Ail spontaneous reports of any car&ovascular adverse event 

The MedWatch-~Manticturer Program provides manufactunzrs with wpies of serious advrxse Gvcnt 
reports that are mcdved directly by&e FDA. New m~~bxular entities and important HEW biologics 
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qualify.for inclusion for three years afttr apwal. Your i%m is aligible to xeceive capies of reports fof 
this pr&ct. To participate in the program, please see the emdmeat iastructians end pmgmm 
&&ption details at pw- fdasov~mamhtm~ 

If you have a9y questions, Fall Brim Sfio@, Rph., MBA, Resulatory Project I&mg~ at (301) 
,827-7473. 

{See appended electronic sigmturepuge] 

Julie Bei@ M.D. 
DepkqDirfmr 
cm3 of Drug Eval~on Ill 
Cater fixlbg Ewhmtion mcl Rwearch 



07/25/2,003 09: 16 5123479375 
bS;25/2003 O8:55 Fti 

AUGUST CDNSULTING P&E 87/1B 
@loos 

NDA 21-372 
page 4 

Brlsfm BeaWWm &A, NDA 21~372 PdO~OsebroA: Rr~posed Labding 

DESQZH’TION 
Alox? (palunosctrm hydrochloride) is an m titmetic’md antinauscant agent. It is a s&ctivesaroto& 
s* 3 (5-BT3) fecepor antago& with a strong binding aI%@ for this rcocptor. Ckmicslly, 
palonosetron hydmchhnidc is: (3i4~2-K9-LAzd~ydo I2s~J2loct~3-y1]-23,3~4,5,~~~1- 
oxo-lHbe@c?ti]~line hydrochloride. The empiric@ formula is C&4N@iCl, with a 
molecuk weight of 332.87. Pakmsckm hydmhloride exists as a singk isomer and has thths 
fouowing sfnlctllral SmJlula: 

Palonesetrm hy&eti~de it; a white to ofkvWe erystalkc powder. It is fidy soluble in water, . 
sotrible in propylene glyeol, and slightly sofnbla iu e&z& and 2--l. 
Aloxiinjecrimis a sterile, clear, colorle~, ~o~-py~ogmk~, isotrmic, buSbred solution fw iatmenms 
administauticm. Each 5-ml vial ofAloxi i+ction contains 0.25 mgpalonomon base! as 
hydr$tlodd8,207.5 mg man~itol, discd.inm edctatc and citrate b&k in watm far iohavemu 
adrlmsbtian. The pH of the SOIution is 4.5 to 5.5. 

tzI5vicA.L P~~C(ILOGy 

Ihlems8tron is a selective 5-ET3 recepmr antagonist with a slrong bkuiing af&ity fw this receptor 
mdMleornoaflini~forolhexmxpWa. 
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AftH intr~veuons dosing of palcxmsetnm in hta&y subjects ami cancer patienh, 80. W.ial d&m ia 
plasma cations is followed by a slow eii&atioA iiom the body. Mean maximm plusm 
mcemation (C,,& and areaunder the co--time cum (AUG..) are gumally dose- 
pro#oti over the dose rauge of 0.3-90 flgkg in heaIthy subjects snd in cawq patients. FolbwiAg 
sin& Iv dose of p&mkWoa at 3 p&kg (M 0.21 nqf?O kg) to six cancer patialts, msao (&$D) 

maximum pbsmz concepblrtiorr was estinwted to be 5.6 zt 5.5 n&L and mean AUC was 35.8 f 20.9 
ng-brlml. 

Distribution 

f%.h~ has 2 VOhllX Of diStIii.UtiOA Of !qqmimikly 8.3 k 2.5 L/kg. Appti~ly 62% of 
pal~nosemn is bmnd to plasma proteim 

Uhnination 

succial P0PIllatiq 
Gemxics 
Population PK analysis md ciizzical s&g and efficacy data did not meal amy di&mces between 
cantat patients 2 65 yem of age and youagerp~M~ (IS to 64 years). No do36 adjustment is 
requkxi for &es-e pcitiena. 
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Ef+ie Impainueart 

Drug-Drugbtemtims 

A study in heaIthy volunteers involviag sbgle4ose Iv palonasetron (0.75 nra) and steady state oml 
metow (10 mg four time! d&y) dmranstrated no signidcaat pha3macoldwtic inkraction. 

Palonose!mn did not ixhibit the antitumor activity of the five cbnmDthexapeutio agents tested (cisplak. 
cyclvphvsphamide, cy&u&ine, doxorubiia and mitomycin C) in mu&e tumor models. 
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. # *on of ckem&trapy. The safety and efficacy of palowsetron in repeat& anuws of 
chem~ywvds also SnrdiEd 

Two Phase 3, double-b&d trials involving 1132 lpGsdents vd single-dose IV Alo%i with either 
single-dose IV cmdans&cm (shtdy 1) or dolasetron (study 2) gives 30 minutes prior to moderately 
eme&a~G chemotherapy illcluding carbop& cisplaeu 5 50 mg/w, eyc~opbosphzrmide < 1500 
m&r?, doxcabicin~ 25 mghf, cpimbich, irinotccan, andmc&o&exate > 250 mghF. C~comiw 
wrticosteroi&wextootndminirtgedprophylacticaIlyinstudy 1 andweonlyuscdby445%of 
pahuts in study 2. The mqjority of patients in these studies wem womm (77%)* WY&U (65%) and 
naM ‘lo ptcvious chemotherapr (54%). The mean age wag 55 pars. 

A Wase 2, double-blind, doscangiug study evaluated the eflkaq of single+doseIV pakmoscsapn 
bm 0.3 to 90 &kg (c@vaient 10 c 0.1 mg to 6 mg fixed dose) & 16 1 &USIO~~~ adult 
cancerpetiaats receiving bigbIy4zmetogeaic chemothaapy (either CispIatin~ 70 m&3 or 
cyck$w&amide ) 1100 m&Y). Concamitrmt uxticosteroids were not admS~ed 
propwcally. Adysis of data iiom this trial indicstes that 0.25 mg L the lowest cBixtiv0 dose in 
pfwming acute nausea and vomitinginduced by higUy emetogexric cbernotbq, 

A Pbasc 3, double-blind trial iwolving 667 patients compared &r&dose IV Aki with single-dose 
N o~&~~~etron (study 3) given 30 minutes prior to bigMy cxaetogenic chwtiapy in&ding 
tisplatin 2 60 m,g!&, oyclop~hamide > 1500 ~/SK?, and dawbuhe. C!mtic6staoid% were co- 
admiuisti pqxhylscticab before ChanatbQspy in 67% of patients. Of the 667 path& 51% were 
women., 60% White, aud 59% naive to @us hensotherrapy. l&e meansgc was 52 yean. 

The antiemetic activity oflubxi was ewhated dwing tke acute phase (O-24 how) gable 1% delayed 
phase (24-120 hours) [Table 21, and overall phase (O-120 hours) [Table 33 pon-chpnothaaw inPhase 
3 trials. 
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Teblc ii 

Emetoize 

se kites 
Klla 

N’lbpse b 
complete p-value 

18 81 0.009 
9 

18 69 
5 

18 63 NS 
9 

19 53 
1 

22 59 NS 
3 

22 57 I 1 
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Table 2i Prevention of Delayed Nmwca and Vomit& (X-120 how): 
SeRates 

% with 
No Comple p-v;hte 

tE! 

~ 

RWpOPs 

18 7: 4).001 
9 
18 55 

Complete Ree 
I 

m 

Stady 

Modenra 
1Y 
BMtOgC 

Ilk 

Pcloxi 
025 mg 

1 

5 

18 54 0.004 

~ 

9 
19 39 
1 

~32 
nwrv 
Aloxi 
0.25 mg 
DoIa8ctr 

Table 3: I3mmtion of OvezaU Nausea and Vomiting (O-120 houn): 
MC Respi 

TreatIn 
ent 

kap 

IscRate 
I % wit$ I 

975% c!olktidem!e Intervnl 
Aloxi minus Co~pwatw ’ 

I 

theme 
fhuaPY 

Emctogc lit 2 
E --- 

o.Ildamt 
tcon.32 

E- 
025 mg 
Dolaw& 
on loo 
ZiLEL 
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INDIChIONS AND UGACE 

Al& is indicated fk 
1) the prevmti of acz nausea and wmiting asscciated within&M and repeat corms of 

moderately arid bi$dy emctoganic came cbmothuapy, and 
2) the prevention of delayed nausea end vomiting wochd with initial ;md repeat COIITS~S of 

lncdemtelyemeto~onicwnmGhem~~y. 

coIvmAJNDIcATIoNs 

nloxi is contraindicsted in pa&m known to have hypascnsitivity to the dnq or any of its 
-w* 

PikECAUTIONS 

&I a 1W-week ca&nogenic&y slur& in CD-I mice, &mIs were treatedwith oral do&s of 
palonosctren at IO,30 d 60 *day. Treatment with paksetrcm was not tnmorigtic. The 
highest tested dose pmduccd a systemic qmrure to paIomchm (Plasma AUC) of about 150 to 289 
times tke EMElan expaurt (AU@ 29.8 ngWud) at the zkcomadcui intravenous dose of025 rug. In 
a lWvveQcarcioogeoicity~inSprague-Daar)tyrarts,m~tandZ~ersts weretmudppjthomI 
doses of IS,30 aIld6o&~aud 15.45 and903n&gay.~*. nehighestdosea 
produd a sysrcmic exposwc to pa\onos&cv~ (Pkismk AUC!) of 137 and 308 times the Inaman 
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Of the 1374 adult c8actx padents in cUnic&l studies of palonoseinni, 3 16 (23%) woe 2 65 years dd, 
while 71(5%)wc 2 75 yctm old No overall cGfkmccs in safcxyor~mmw were obscrvcd 
between these subjects and th8 yotm@r sobjecls but geatn seasitiw in m rne older ind&&ktals 
cannrrtberuledout Nodoseadj~ orspec;irlrnrmitoiingareraqairedfiorg8ci~epatients. 
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h clinical trials for the prwent;On Qf nausea and vomiting induced by moduately or highly 
aneto@c  chemotherapy, 1374 adnIt patients reeeived palonoselrm Advme reaciions were six&r 
in frequency and sevcri~with Aloxi zmd andazsetnm or dokw&o~~ FoUowiag is a ktiag of dl 
adverse reactions reported by 5 2% ofpstimts ia these trials (Table 4). 

Table 4: Ahvbxse I2mctio1~ fmm Chemothrapy-hduced Nmtrea and 
Vomltlng Studies 2 2% h my T’roabmeut Group 

1 on&DmE 1 1 
Event 

m=4w 
He&i& 60 (9%) 34 (8%) 32 (16%) 
Cd#on . 29 (5%) 8 (2%) 12 (6%) 
Dkurhea 8 W V  7 (2%) 4 (z/o) 

I i(l% ) I--- 9 (2%) 1 4@%) I --~ 
FatigUC 3 (< 1%) 4 (1%) 4 (2%) 
AbdomM Pain 1(< 1%) 2 (< 1%) 3 (2%) 
Insda l(<l%) 3 (2%) 3 (2%) 

Gastroluttstinal systomr 1% diarrhea, < 1%: dyspepsia, abdomi&paiq dry mouth, hiocups and 
llahllence. 
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M~&alic: 1%; hype,d&mi&, < 1%; &CQV~~~C fhWWion~, W@X&, metabolic acrid&s, 
glyam&, appetite deereme, am&a. 

~c&skeleM: c 1%: a&ra&ia 

Nerpons System! 1%: m, c 1%: 5TQmrlow ins@?$ hypmomnia, pmsth&a. 

~aychhtric! 1%: a&e@, < 1%: euphoric mood. 

Urinary System: < 1%: urinary retestion. 

Vucplu: c 1%: vein discoloration, vein d&&ion. 

U8e Gerktric . iu PatientsandinPathtsHftb;Tmruured Ed Frm RenalwE rtic ctloq 
No dosage adjustmmt is recomrnexlded 

boaage ior Pediatric Pati.mts 
A rexbmmded intraveuous dosage baa not been established for pediatric $icnts~ 

Aloxi ia to be infused inuavmo&y over 30 secmds. Alcxsi should not be III&~ with otlaex &ugs. 
Flush the iuliz~ion line with nomal salim befbn and a#er adtitratim of Aloxi. 
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p&ii& 

p-M dmg products should be inspected visual&k particular matter and discoloration before 
a*tiaa, whenE?versohiti~ and containapermit 

HOW SUPPLIER 
Aloxi @dOn0Setron h@0&Md$O.25 mg (free base) in 5 ml, is supplied as a Single4wz &tde, 
ckftf, 00loIiess s&ltioIl in gIass ti&ls Ieady for intIawlous ir+tion. 
Store at controlled temperatwe of20-2S*C (68~7779. EjLcursions ptmnitkd to 1530 *C (5% 
86T). Protect fiorob~ Pmtectfiornligbn. 
NM: Number 58063-797-25 
pnscrib* ilfLwwi0~ 8s ofxxxx, 2003 
MMbyCarhtalHdth, Alhq=que,NM, USA and 

. H&inn BSmr pharmaceuricals, Dublin, Idand 
Mfd far Helsian Heal&~ SA, swkzerland 
Distributed by MGI PW#RMA, PK.; Bloomington, MN, USA. 
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- -- 
m i& b a representstim of an electfonlc Lord that was signZZZ~ and 
this page is the mhfestaiion of the electmnic signature. 
-- -~~ 

/d ------___--__-_------ 
Julie Beitz 
7/25/03 DB:45:03 AM 


